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IN THE CLAIMS: 

1 . (Currently Amended) A defect-inspecting apparatus comprising: 
a stage on which an object to be inspected is mounted; 
an illumination optical system comprising; 

a high-angle illumination system which illuminates light on a 
surface of the object to be inspected with desired luminous flux from a 
high-angle relative to the surface of the object; and 

a low-angle illumination system which illuminates light on the 
surface of the object to be inspected with desired luminous flux from a 
low-angle relative to said high-angle illumination system; 
a detection optical system comprising: 

an image formation optical system which condenses light 
scattered from the surface of the object by the illumination of the high- 
angle illumination system and said low-angle illumination system: and 

a photoelectric conversion unit which receives the scattered 
light, of which image formation has been performed in the image 
formation optical system, to convert the scattered light into a first 
luminance signal corresponding to said light illuminated bv said high- 
angle illumination optical system and a second luminance signal 
corresponding to said light illuminated bv said low-angle illumination 
optical system; and 
a comparison and judgment unit which classifies defects on the object to be 
inspected into scratches, thin film-like foreign materials and convex defects bv using 
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the first luminance signal and the second luminance signal which have been 
converted by the photoelectric conversion unit of the detection optical system. 

an i ncident i l l um i nat i on system wh i ch i nc i dent il luminates il l umination l ight 
inc l ud i ng UV li ght or DUV li ght at a po i nt on a surfac e of th e obj e ct to bo i nspoct e d, 
wh i ch is mount e d on the stag e , w i th d e sir e d l uminous f l ux from a norma l li n e 
direct i on r el at i v e to th e surfac e or from a d i r e ct i on in proxim i ty to tho normal li n e ; and 

a oblique ill um i nat i on systom wh i ch ob li que i l lum i nates il l umination l ight 
inc l uding UV l i ght or DUV l ight at a point on tho surf a ce of th e object to b o i nspocted 
w i th d e s i red lum i nous flux; 

a det e ct i on opt i ca l systom compr i sing; 

a h i gh - ang le i mage formation optica l systom which cond e ns e s f i rst h i gh - ang le 
scattered light trav e l i ng at a h i gh anglo rolat i vo to tho surface of tho object to bo 
inspocted, from among first r e f l ection l ight gonoratod from tho point, which has boon 
inoident - il l um i n'at e d by th e i nc i d e nt ill umination syst e m of th e ill um i nat i on optica l 
systom, and second h i gh ang l o scattorod li ght trave l ing at tho high anglo, from 
among s e cond ref l ection li ght gon e rat e d from th e po i nt, which has b ee n obl i qu e- 
i ll uminatod by tho ob li que ill um i nation systom of tho i ll umination opt i ca l systom, i n 
order to porform image format i on; and 

a photo ele ctric conv e rs i on unit wh i ch r e co i vos th e f i rst and tho s e cond h i gh- 
angle scattorod light, of wh i ch i mago format i on has boon p e rformed i n tho high anglo 
imag e format i on optica l systom, to convert tho f i rst and the second h i gh angl e 
scatt e r e d l i ght i nto a first and a second l uminanoo signa l ; and 

a comparison and judgm e nt unit which cla s s i f ie s def e cts on th e obj e ct to b e 
insp e ct e d into concave d e f e cts and conv e x d e fects on th e bas i s of a corre l ation 
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b e tw ee n the first lum i nanc e signa l and tho s e cond lum i nanc e s i gna l , wh i ch hav e 
beon conv e rted by th e photo ele ctric convors i on unit of th e d e t e ction opt i ca l syst e m. 



2. (Currently Amended) A defect-inspecting apparatus according to Claim 1 , 
wherein: 

the inc i d e nt high-angle illumination system of the illumination optical system is 
configured so that stray light is not generated from the high - angl e image information 
optical system. 

3. (Currently Amended) A defect-inspecting apparatus according to Claim 1 , 
wherein: 

the detection optical system furth e r comprises a shielding optical element 
which shields a specific light image, which is caused by the first reflection light 
generated from a point high-angle incident-illuminated by the high-angle illumination 
system , on a Fourier transformed surface of the first reflection light emitted from the 
point. 

4. (Currently Amended) A defect-inspecting apparatus according to Claim 1, 
wherein: 

in the comparison and judgment unit, the correlation between the first 
luminance signal and the second luminance signal is used to classify the defects into 
scratches, thin film-like foreign materials and convex defects, a rat i o betw e en th e 
f i rst luminanc e signa l and tho oocond l uminanco s i gna l . 
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5. (Currently Amended) A defect-inspecting apparatus according to Claim 1 , 
wherein: 

the comparison and judgment unit is configured to classify concave defects 
into scratches and thin film-like foreign materials on the a basis of data in response 
to a defect size calculated by the first luminance signal and the second luminance 
signal. 

6. (Currently Amended) A defect-inspecting apparatus according to Claim 1 , 
wherein: 

the comparison and judgment unit is configured to classify foreign materials, 
which are convex defects, into a small group and a large group on the a basis of 
data in response to a defect size calculated by the first luminance signal and the 
second luminance signal. 

7. (Currently Amended) A defect-inspecting apparatus according to Claim 1, 
wherein: 

the comparison and judgment unit is configured to judge that the a classified 
convex defect occurs inside a circuit pattern area, or that the classified convex detect 
occurs outside the circuit pattern area. 

8. (Currently Amended) A defect-inspecting apparatus according to Claim 1 , 
wherein: 

the comparison and judgment unit has a displaying unit which displays 
information of defects be classified by the comparison and judgment unit. 
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9. (Currently Amended) A defect-inspecting apparatus according to Claim 1 , 
wherein: 

the comparison and judgment unit has a displaying unit which displays 
information about a relation of the first luminance signal to be classified the defects. 

10. (Original) A defect-inspecting apparatus according to Claim 1, wherein: 
the comparison and judgment unit has a displaying unit for displaying 

information about a relation of the second luminance signal to discriminate a defect. 

1 1 . (Currently Amended) A defect-inspecting apparatus according to Claim 
1, wherein: 

the comparison and judgment unit has a displaying unit for plotting a relation 
between the first luminance signal and the second luminance signal, which have 
been converted by the photoelectric conversion moans unit of the detection optical 
system, on a correlation diagram, where a horizontal axis and a vertical axis are 
expressed by logarithm values, to display the relation. 

1 2. (Currently Amended) A defect-inspecting apparatus according to Claim 
1 , wherein: 

in the illumination optical system, a point incident-illuminated by the i nc i dent 
high-angle illumination system and a point oblique-illuminated by the ob l iqu e low- 
angle illumination system, which are on the surface of the object to be inspected, are 
configured to be different from each other in a visual field of the detection optical 
system. 
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1 3. (Currently Amended) A defect-inspecting apparatus comprising: 

a stage on which an object to be inspected is mounted; 

an illumination optical system comprising; 

an incident illumination system that incident-illuminates 
illumination light including UV light or DUV light at a point on a surface 
of the object to be inspected, which is mounted on the stage, with 
desired luminous flux from a normal line direction relative to the surface 
or from a direction in proximity to the normal line; and 

a oblique illumination system that oblique-illuminates illumination 
light including UV light or DUV light, which has a wavelength different 
from that of said incident-illuminated illumination light, at a point on the 
surface of the object to be inspected with desired luminous flux; 

a detection optical system comprising; 

a condensing optical system which condenses first high-angle 
scattered light traveling at a high-angle relative to the surface of the 
object to be inspected, from among first reflection light generated from 
the point, which has been incident-illuminated by the incident 
illumination system of the illumination optical system, and second high- 
angle scattered light traveling at the high-angle, from among second 
reflection light generated from the point, which has been oblique- 
illuminated by the oblique illumination system of the illumination optical 
system; and 

a wavelength separation optical system which wavelength- 
separates the first high-angle scattered light and the second high-angle 
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scattered light, which have been condensed by the condensing optical 
system; 

an image formation optical system which performs image 
formation of each of the first high-angle scattered light and the second 
high-angle scattered light, which have been separated by the 
wavelength separation optical system; and 

a first and a second photoelectric conversion unit which receives 
each of the first high-angle scattered light and the second high-angle 
scattered light, for which image formation has been performed by the 
image formation optical system, to convert the first high-angle 
scattered light and the second high-angle scattered light into a first 
luminance signal and a second luminance signal respectively; and 
a comparison and judgment unit which discriminates a defect on the object to 
be inspected on the a basis of a relation between the first luminance signal 
converted by the first photoelectric conversion means and the second luminance 
signal converted by the second photoelectric conversion means in the detection 
optical system. 

14. (Original) A defect-inspecting apparatus according to Claim 13, wherein: 
the incident illumination system of the illumination optical system is configured 

so that stray light is not generated from the high-angle condensation optical system. 

1 5. (Currently Amended) A defect-inspecting apparatus according to Claim 
13, wherein: 
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the detection optical system furth e r comprises a shielding element which 
shields a specific light image, which is caused by the first reflection light, on a Fourier 
transformed surface of the first reflection light emitted from the point. 

16. (Original) A defect-inspecting apparatus according to Claim 13, wherein: 
in the comparison and judgment unit, ratios are used as the correlation. 

17. (Currently Amended) A defect-inspecting apparatus according to Claim 
13, wherein: 

the comparison and judgment unit is configured to classify concave defects 
into scratches and thin film-like foreign materials on the a basis of data in response 
to a defect size calculated by the first luminance signal and the second luminance 
signal. 

18. (Currently Amended) A defect-inspecting apparatus according to Claim 
13, wherein: 

the comparison and judgment unit is configured to classify particulate foreign 
materials, which are convex defects, into a small group and a large group on the a 
basis of data in response to a defect size calculated by the first luminance signal and 
the second luminance signal. 

19. (Original) A defect-inspecting apparatus according to Claim 13, wherein: 
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the comparison and judgment unit is configured to judge that the classified 
convex defect occurs inside a circuit pattern area, or that the classified convex detect 
occurs outside the circuit pattern area. 

20. (Original) A defect-inspecting apparatus according to Claim 13, wherein: 
the comparison and judgment unit has an displaying means for displaying 

information of a discriminated defect. 

21. (Original) A defect-inspecting apparatus according to Claim 13, wherein: 
the comparison and judgment unit has a displaying means for displaying 

information about a relation of the first luminance signal to discriminate a defect. 

22. (Original) A defect-inspecting apparatus according to Claim 13, wherein: 
the comparison and judgment unit has a displaying means for displaying 

information about a relation of the second luminance signal to discriminate a defect. 

23. (Original) A defect-inspecting apparatus according to Claim 13, wherein: 
the comparison and judgment unit has a displaying means for plotting a 

relation between the first luminance signal and the second luminance signal, which 
have been converted by the photoelectric conversion means of the detection optical 
system, on a correlation diagram, where a horizontal axis and a vertical axis are 
expressed by logarithm values, to display the relation. 



24. and 25. (Canceled) 
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26. (Currently Amended) A defect-inspecting method comprising; th e steps 

Off 

high-angle illuminating light onto a surface of an object to be inspected with 
desired luminous flux from a high-angle relative to the surface of the object: and 

low-angle illuminating light onto the surface of the object to be inspected with 
desired luminous flux from a low-angle relative to said high-angle illuminating; 

detecting by: 

condensing light scattered from the surface of the object by the 
illumination of the high-angle illuminating and the low-angle 
illuminating; and 

receiving the scattered light from the condensing, and 
converting the scattered light into a first luminance signal 
corresponding to said light illuminated by said high-angle illuminating 
and a second luminance signal corresponding to said light illuminated 
bv said low-angle illuminating; and 
comparing and judging to classify defects on the object to be inspected into 
scratches, thin film-like foreign materials and convex defects bv using the first 
luminance signal and the second luminance signal, which have been converted bv 
the converting operation. 

an il l umination st e p for 

i ncident ill uminating i llumination light inc l ud i ng UV l i ght or DUV li ght at a point 
on a surfac e of an obj e ct to b e i nspect e d, which i s mount e d on a stage, w i th desirod 
l um i nous f l ux from a norma l l i n e dir e ct i on r el ative to th e surface or from a d i rect i on i n 
prox i m i ty to th e norma l l in e , us i ng an i ncident -i l l uminating syst e m; and 
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obl i quo ill um i nating il lum i nat i on li ght i nc l ud i ng UV l i ght or DUV l ight at a point 
on tho surface of tho object to bo i nsp e cted with dosir e d l uminouo f l ux, using a 
obliqu e- illuminat i ng syst e m; 

a detection st e p for 

condens i ng first h i gh angl e scattered l i ght trav eli ng at a high - ang l o r e lativ e to 
the surfac e of th e obj e ct to b e inspect e d, from among f i rst r e f le ction li ght g e n e rated 
from tho po i nt, wh i ch has b oo n inc i dent ill uminated by tho i ll uminat i on stop, and 
socond high - angl e scatt e r e d li ght trav e ling at th e h i gh ang le , from among s e cond 
reflection l i ght gonoratod from tho po i nt, wh i ch has boon ob l iquo illuminated by tho 
i lluminat i on st e p, us i ng a high ang l e i mag e format i on opt i ca l system in ord e r to 
p e rform imag e format i on; and 

roco i v i ng tho f i rst high ang l o scattorod l ight and tho socond high ang l o 
scattorod li ght, for which i mago formation hav e b ee n performed, using a 
photoe le ctric convers i on m e ans to conv e rt th e f i rst high - ang le scatt e r e d l i ght and th e 
socond h i gh ang l o scattorod l i ght into a f i rst and a s o cond l uminance signa l ; and 

a comparison and judgm e nt step for c l ass i fying d e fects on the obj e ct to b e 
i nsp e ct e d into concavo d e f e cts and conv e x d e f e cts on th e a bas i s of a corr el at i on 
betw ee n tho first l um i nanc e s i gna l and th e s e cond l um i nance signa l , wh i ch hav e 
be e n converted by tho dotoction st e p. 

27. (Currently Amended) A defect-inspecting method comprising: the steps 

Off 

an illumination step for 
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incident-illuminating illumination light including UV light or DUV light at a point 
on a surface of an object to be inspected, which is mounted on a stage, with desired 
luminous flux from a normal line direction relative to the surface or from a direction in 
proximity to the normal line, using an incident-illuminating system; and 

oblique-illuminating illumination light including UV light or DUV light, which 
has a wavelength different from that of said incident-illuminated illumination light, at a 
point on the surface of the object to be inspected with desired luminous flux using a 
oblique illumination system; 

a detection step for 

condensing first high-angle scattered light traveling at a high-angle relative to 
the surface of the object to be inspected, from among first reflection light generated 
from the point, which has been incident-illuminated by the illumination step, and 
second high-angle scattered light traveling at the high-angle, from among second 
reflection light generated from the point, which has been oblique-illuminated by the 
illumination step, using a condensing optical system; 

wavelength-separating the first high-angle scattered light and the second 
high-angle scattered light, which have been condensed, using a wavelength 
separation optical system; 

performing image formation for each of the first high-angle scattered light and 
the second high-angle scattered light, which have been wavelength-separated, using 
an image formation optical system; and 

receiving each of the first high-angle scattered light and the second high- 
angle scattered light, for which image formation has been performed, using a first 
and a second photoelectric conversion means to convert the first high-angle 
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scattered light and the second high-angle scattered light into a first luminance signal 
and a second luminance signal respectively; and 

a comparison and judgment step for discriminating a defect on the object to 
be inspected on the a basis of a correlation between the first luminance signal 
converted by the detection step and the second luminance signal converted by the 
second photoelectric conversion means. 

28. (Canceled) 

29. (Currently Amended) A method for producing a semiconductor device 
comprising! the steps of: 

a fabrication process for polishing, washing, or sputtering an object surface of 
a semiconductor device; 

a defect inspection process fof including: 

high-angle illuminating light onto a surface of an object to be inspected 
with desired luminous flux from a high-angle relative to the surface of the 
object: and 

low-angle illuminating light onto the surface of the object to be 
inspected with desired luminous flux from a low-angle relative to said high- 
angle illuminating: 

detecting by: 

condensing light scattered from the surface of the object 
bv the illumination of the high-angle illuminating and the low- 
angle illuminating; and 
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receiving the scattered light from the condensing, and 
converting the scattered light into a first luminance signal 
corresponding to said light illuminated by said high-angle 
illuminating and a second luminance signal corresponding to 
said light illuminated by said low-angle illuminating; 
comparing and judging to classify defects on the object to be inspected 
into scratches, thin film-like foreign materials and convex defects bv using the 
first luminance signal and the second luminance signal, which have been 
converted bv the converting operation; and 

supplying the fabrication process with information of the scratches, thin film- 
like foreign materials and convex defects, which have been judged in the defect 
inspection process, as feedback. 

i nc i dent i ll uminat i ng and ob li quo il l uminating i l l um i nation light i ncluding UV 
li ght or DUV l ight on a f l at thin fi l m l i k e fore i gn material and a fore i gn mat e r i a l , which 
hav e b ee n mad e on the object surface po li shed, wash e d, or sputt e r e d by th e 
fabr i cat i on process, with substantially th e samo l um i nous f l ux; 

roco i v i ng scattorod li ght caused by the th i n f il m l iko foreign mat o rial and the 
foreign matoria l by a detector, said scattered li ght be i ng generated by tho inc i dent 
i ll umination and tho ob l iquo ill uminat i on, to convert tho scattorod light into lum i nance 
signa l s in r e spons e to each i ntens i ty of the scatt e red li ght; and 

discr i minat i ng botwe e n th e thin f i lm - lik e fore i gn mat e ria l and th e part i culate 
for ei gn mat e r ial on th e bas i s of a corre l at i on of tho converted l um i nanc e s i gna l s; and 
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a f ee dback proc e ss for supp l y i ng th e fabr i cation proc e ss w i th i nformat i on of 
tho th i n f i lm -li k e for ei gn mator i a l and tho part i culat e fore i gn matorial, wh i ch hav e 
b ee n discr i m i nat e d i n th e d e f e ct i nsp e ct i on proc e ss, as f ee dback. 



